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3 MATERIALS AND METHODS 
 
3.1 Materials Description 
3.1.1 Chemicals 
In this research, oil was used as the source of triglycerides, obtained from refined palm 
oil supplied from Saji brand with 100% purity. Another five chemicals were used in this 
work to determine the LLE data. All chemicals used were supplied from Sigma Aldrich. 
Potassium Hydroxide (KOH) was used as the catalyst in biodiesel production with 
purity 2wt%. Ethanol was of absolute grade with purity 99%. Another chemical also 
purchased from Sigma Aldrich. Other components include n-Heptane (99%) as a dilute 
sample for gas chromatography analysis and triolein (100%) and ethyl oleate (100%) 
were used as a standard sample. Table 3.1 below shows the summarization chemicals 
used characteristic and its function for this research. 
Table 3.1: Characteristics of chemical used and its functions 
Chemical Brand Purity Purpose 
Cooking palm oil Saji 100% Component in LLE and feedstock to 
provide FAEE 
Absolute Ethanol Sigma 
Aldrich 
100% Component in LLE 
n-Heptane 
(Analytical) 
Sigma 
Aldrich 
99% Use as a dilute sample for gas 
chromatography analysis 
Potassium 
Hydroxide (KOH) 
Sigma 
Aldirch 
2wt% Use in biodiesel production as a catalyst 
Ethyl Oleate Sigma 
Aldirch 
100% Standard sample 
 
Triolein Sigma 
Aldirch 
100% Standard sample 
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3.1.2 Apparatus 
The apparatus listed below were used to conduct the experiment:  
i. 50 mL conical flask 
ii. Stopper 
iii. 1000 mL beaker  
iv. Micropipette 
v. 1 mL vial 
vi. Round bottom conical flask 
vii. Condenser 
viii. Separating funnel 
3.1.3 Equipment 
(a)  Gas chromatography (GC) 
Gas Chromatography (GC) was used in this work to obtain concentration measurements 
of ethyl oleate (EO), triolein (TO) and ethanol (Gl). GC also was used to determine the 
compositions of FAEE, triglycerides and ethanol in the samples of the phases to form 
the ternary diagram for each component. N-heptane was chosen as a dilute sample for 
gas chromatography. The composition for each component in this research was 
determined by GC using the Restex MXT Biodiesel TG column (15m x 0.32 mm x 
10µm). Figure 3.1 and Figure 3.2 below shows the image for GC and the schematic 
diagram of GC respectively.  
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Figure 3.1: Gas Chromatography 
 
Figure 3.2: Schematic Diagram of a Gas Chromatograph 
 (b) Hot Plate Magnetic Stirrer 
A hot plate magnetic stirrer or magnetic mixer was used in the experiment to stir the 
mixture of triglycerides, FAEE and ethanol vigorously. Hot plate magnetic stirrer is a 
laboratory device that employs a rotating magnetic field to cause a stir bar immersed in 
a liquid to spin very quickly, thus stirring it. The rotating field may be created either by 
a rotating magnet or a set of stationary electromagnets, placed beneath the vessel with 
the liquid. The mixture of three components was placed in the conical flask. 
Since glass does not affect a magnetic field appreciably, magnetic stir bars can work 
well in conical flask. On the other hand, the limited size of the bar means that magnetic 
stirrers can only be used for relatively small which is under 4 litres experiments. The 
